where, as shown in figure given by 21
Here, f=-c/_ is the optical frequency,/1 is the refractive index of the medium in the Fabry-Perot cavity, do is the Fabry-Perot mirror spacing, 0, is the angle between the ray and the optic axis, and F = l/(sin2 (rd2NE) where NR is the total number of detected photons due to Rayleigh scattering (eq. 1 or eq. 5). Stray laser light and background noise are neglected. As an example, consider nitrogen at NTP (T=293 K, p = I atm., n = 2.5x1025 m3), a single 1 J pulse from a 532 nm laser, d_/df_ = 6.1x10 "32 m2/sr, an array detector having 384 rows of 23 I.tm square pixels, a 1: (fig. 7) . The exit diameter was 9.5 ram. The air supply to the nozzle was filtered to remove particulates with diameters larger than 0.2 I.tm. The beam from an injection seeded, frequency doubled, Nd:YAG laser with 0.9 J pulse energy was formed into a sheet that crossed the flow at 45°as shown in the figure. The third image was analyzed at 19 subregions ( fig. 12 ).
The mean velocity was 252 rrdsec, with standard deviation of ! I rrdsec. The mean temperature was 267 K, with standard deviation of 16 K.
For this optical geometry and flow, the Cramer Fig. 17 -Temperaturecontoursfor supersonicwind tunnel (fig. 15) and propagated downstream through the nozzle and the test region. Light scattered at 90°was collected through a window in the tunnel sidewall. A typical fringe pattern (for a single laser pulse) is shown in figure 15 .
For this measurement, the laser beam was focused to about 2 mm diameter.
As can be seen in the image, the amount of stray laser light detected was small, and the filter effectively removed particles in the air supply.
One problem in this test environment was the high level of acoustic noise, which caused vibration of the optics. This resulted in shot-to-shot variation in the phase of the reference images.
As a result of this variation, the velocity could not be obtained from the phase shift between subsequent reference and Rayleigh images. Instead, a value for the reference phase was obtained from a part of the Rayleigh image dominated by stray, unshifted laser light (e.g., near the bottom of the image in fig. 13 ). Temperature data, since they are obtained from the broadening rather than the location of the spectral peaks, are not as sensitive to the shot-to- 
